This note provides evidence for the relationship between income comparisons and subjective well-being (SWB), using novel German data on self-reported comparison intensity and perceived relative income for seven reference groups. We find negative correlations between comparison intensity and SWB for colleagues, people in the same occupation and friends, but not for other reference groups, such as neighbours. Work-related income comparisons are mostly upwards and there is a strong negative correlation between perceiving to earn less than the reference group and SWB.
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Introduction
Empirical studies investigating the impact of relative income on subjective well-being (SWB) face fundamental problems. This is because it is generally not known (1) how important income comparisons are for individuals, (2) how people assess different reference groups and
(3) what they perceive their relative income to be. Researchers often ignore the first problem, define reference groups in terms of observable criteria, such as age, and identify relative income themselves. There are few data sets that enable researchers to partially solve these problems. Clark/Senik (2010) , for example, employ a measure of general income comparison intensity and know about the direction of comparison. Clark et al. (2015) have similar information with regard to comparison intensity and the most important reference category and, additionally, can use evidence on perceived income of one proposed reference group. 1
In this note, we address all three aspects because, in our data, employees report how important they regard income comparisons to be with respect to various proposed reference groups from the work and the private domain, and what they believe their income is, relative to that of each of them. Having such information allows us to analyse whether the relationship between income comparisons and SWB differs across reference groups from different domains.
Data, Empirical Specifications and Descriptive Evidence
Our analysis is based on three pretest modules of the German Socio-Economic Panel (SOEP).
SOEP pretests are self-contained, annual representative random samples of the resident population in Germany. 2 They contain direct information on the intensity of income comparisons and perceived relative income for different reference groups for the years 2008-2010. In 2010, employed respondents were asked: "When you think about your gross labour income compared to that of other individuals: How important is it to you how your gross income compares to that of: (a) your neighbours, (b) your friends, (c) your colleagues at the workplace, (d) other people in your occupation, (e) people of your age, (f) your parents when they were your age, (g) your partner, (h) other women or (i) other men". Respondents were requested to state the intensity of income comparisons on a seven-point scale for every reference group, ranging from "completely unimportant (1)" to "extremely important (7)". A second question relating to the same nine reference groups followed directly afterwards: "And how high is your gross income in comparison to the following people: …" Respondents were offered a five-point scale, ranging from "much lower (1)" to "much higher (5) 2 wording of the gender-specific questions was altered over time, we only use information on the other seven reference groups in our empirical analysis.
Responses to the standard life satisfaction question, "How satisfied are you with your life, all things considered?", ranging from 0 "completely dissatisfied" to 10 "completely satisfied", are used to measure subjective well-being (SWB). The pretests furthermore contain a small subset of those questions regularly asked in the SOEP questionnaires.
Because the SOEP pretests constitute independent cross-sections, we pool these data from 2008 to 2010. We focus on employed respondents aged 17 to 65 years because the questions relating to income comparisons are partly restricted to this this group and, for example, the enquiry relating to colleagues implicitly requires such limitation.
Our model of subjective well-being of individual i is specified as follows:
where _ is a dummy variable indicating that income comparisons are important (values 5 to 7) with respect to reference group j, and _ and __ are set equal to 1 if income is perceived to be lower (values 1 and 2) or higher (values 4 and 5) than the income of reference group j. is net monthly household income, the only household-specific income measure consistently available in the three pretests, and is an idiosyncratic error term. The vector of further covariates and descriptive statistics are documented in Table   A1 . Below we present OLS-estimates of equation (1), since ordered probit coefficients and estimates based on ordinal measures of the income comparison variables are very similar. Figure 1 shows the distributions of the intensity of income comparisons and perceived relative income. Focussing on work-related reference groups, 30%-40% of respondents regard comparisons as essential (values 5 to 7), and roughly two-thirds of them perceive to earn about the same (value 3) than colleagues or other people in the respondent's occupation, while about a quarter perceives to earn less (value 1 and 2). Hence, individuals define the intervals they use to compare income rather broadly in Germany, as is the case in other countries (Knight 2009 , Guven/Sørensen 2012 . Turning to the various reference groups from the private domain (friends, neighbours, people from the same age group, parents, partner), only 5% to 20% of employees regard income comparisons as essential. Figure 1 further indicates that roughly one-third of respondents perceive to earn about the same, more, or less than the respective reference group from the private domain. Given the observed distributions of income comparison intensities across reference groups, it might be of interest to know to which reference group people compare most intensively to.
Descriptive Evidence
Therefore, we create a panel data set by stacking the different individual responses regarding comparison intensities one above the other. Regressing income comparison intensity on dummies of the seven reference groups as well as all other covariates of equation (1) 
Regression Results
Basic Findings
Initially, various specifications of equation (1) were estimated for each of the seven proposed reference groups. We observed systematic correlations between the comparison variables and SWB for colleagues, people in your occupation and friends only. 3 Hence, we look at these three reference groups in more detail below. Additionally, we relate SWB to the unweighted individual averages of the comparison intensity and the relative income position across all reference groups. Finally, we create a sample in which we use information from the reference group which respondents categorise as the most important in terms of comparison intensity. 4 Table 1 reports the estimated coefficients for all comparison variables and net income. 5 Table A2 . Robust standard errors in parentheses. Significance levels: ** (0.01), * (0.05).
Individuals who classify income comparisons as important ( _ ) exhibit a level of SWB that is lower by 0.3-0.5 points on the 0-10 scale. Furthermore, the effect of perceiving to earn less than a work-related reference group ( _ ) is roughly equivalent to a one-standarddeviation of (log) net household income. Both results underline the importance of perceptions with respect to relative income in the work domain. However, comparison effects are 3 Results for the other reference groups are available from the authors upon request. 4 If respondents report identical intensities across groups, information for "people in your occupation" is used. 5 Full results are found in the Appendix, Table A2 , and are available upon request for all other specifications. Findings for other covariates are in line with previous studies (see, f. e., Ferrer-i-Carbonell 2005).
asymmetric: there is no correlation for employees who perceive to earn more ( __ ).
This also holds true for the composite reference groups (col. 4 & 5) . Interestingly, we observe asymmetric comparison effects with respect to friends, which are opposite to those for the work domain, while the impact of comparison intensity is similar (cf. col. 3). These diverging results again indicate the importance of considering reference groups from different domains.
In order to compare the strength of the relationship between SWB and relative income concerns from different domains, we calculate average individual comparison intensities (ic_imp) and average individual relative income positions (less_inc; more_inc) for the work domain (colleagues, occupation) and the private domain (the other five reference groups).
When we estimate a modified equation (1) in which these six average measures are included, we only find significant negative coefficients for the work-related comparison intensity measure and the dummy variable indicating that respondents perceive to earn less than their peers in the work domain (results not documented). Hence, income comparisons in the work domain tend to affect SWB more strongly than comparisons in the private domain.
Robustness Checks
Equation (1) assumes that the intensity of income comparisons and the perception of relative income affect SWB separately. However, one might conjecture that the more intensively someone compares to others the stronger is the effect of perceived relative income on SWB.
To check this hypothesis, we additionally include interaction terms of _ and _ and __ in extended versions of equation (1). Since the estimated parameters of the interaction terms are never significantly different from zero (results not documented), the intensity of comparison per se is related to SWB.
Our pooled cross-sectional data does not allow us to control for unobserved heterogeneity by means of fixed effects specifications. However, personality traits are a notable part of unobserved individual heterogeneity and correlated with income comparisons (Cobb-Clark/ Schurer 2012, Buunk/Gibbons 2007) . The SOEP pretests provide information on personality traits by means of the Big Five Inventory (BFI). Hence, we include standardised personality scores for openness, conscientiousness, extraversion, agreeableness and neuroticism and their interactions with relative income ( _ , _ ) in an extension of equation (1). Table 2 indicates that our main results are unaffected, with one significant exception: We no longer observe a significant correlation between perceived relative income and SWB for the reference group of friends. This is notable since people can affect the composition of the reference group friends most easily and, therefore, our result might point to the endogeneity 6 of specific reference group formations. Furthermore, we can observe significantly positive (negative) correlations between conscientiousness and extroversion (neuroticism) and SWB, while the coefficients of the interaction terms of perceived relative income and the five personality score are not significant in virtually all cases (not documented in Table 2 ). As a final robustness check, we analyse whether our empirical approach affects findings.
Since the OLS-specifications employed thus far impose constant marginal effects, we also estimate a parametric rating scale model which allows the marginal effects to vary (cf.
Studer/Winkelmann 2011). Reassuringly, the estimated average marginal effects are very similar to the OLS-estimates shown in Table 1 (not documented).
Subgroup Analyses
The relationship between SWB and relative income may differ across subgroups. While Akay/Martinsson (2012) and Clark/Senik (2010) , for example, do not observe gender differences, Guven/Sørensen (2010) and Mayraz et al. (2010) find stronger effects for men.
Hence, we look separately at men and women. Moreover, we consider the argument that the effect of relative income on SWB varies with age and split our sample by age (45 years). Table 3 documents the findings for all five specifications also included in Tables 1 and 2. 
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The direction of the relationship between relative income and SWB is the same for men and women. However, one may tentatively conclude from the upper part of Table 3 that the intensity of income comparisons and perceiving to have less income than members of proposed reference groups from the work domain are particularly important for women. The lower part of Table 3 , furthermore, indicates that the observed correlations are somewhat stronger for older individuals (see also Akay/Martinsson 2012 , FitzRoy et al. 2014 .
The relationship between relative income concerns and SWB may also differ between people who care about social comparison and those who do not. Therefore, as a final subgroup analysis we consider only those respondents who state that income comparisons are not completely unimportant ( _ > 1). The estimated parameters are similar to those shown in 
Summary
This note demonstrates the distinct importance of income comparison intensity and perceived relative income for SWB. With respect to work-related reference groups, such as colleagues and people in the same occupation, we find that (a) income comparison intensity and SWB are negatively correlated, (b) income comparisons are mostly upwards, (c) perceiving to earn less than the reference group is negatively correlated with SWB, and (d) comparison intensity and perceived relative income do not interact. By the same token, the perceived income of members of reference groups from the private domain does not affect SWB in Germany, with the possible exception of the reference group friends. These findings are basically robust and can in most cases also be obtained when including additional control variables, such as indicators of personality traits, or looking at various subgroups. Finally, note that our data does not allow us to consider the potential endogeneity of the income comparison measures.
However, since we compare differences across reference groups, this feature of the data might be less relevant for our study, but underlines the need for more detailed information on income comparison measures from different domains. Table 1. 
